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Abstract
The Raman and surface-enhanced Raman (SERS) spectra of aromatic amino acids (DL-tryptophan) 
adsorbed on Ag colloidal particles have been obtained. Different adsorption behavior of these molecular 
species is discussed in the present study based on the Raman and SERS vibrational analysis of the related 
species. SERS substrate provides an innovative and powerful approach to protein and amino acids.
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INTRODUCTION  
Amino acids are the molecular basis of pro-
teins and enzymes. There are a varying number 
of amino acidic residues required to make up 
different proteins.
Tryptophan is probably the most widely 
distributed indole derivative in nature and can 
be converted into many compounds of biological 
significance (Chi-Hung Chuang et al., 2008).
Surface enhanced Raman scattering (SERS) 
technique has reached an increasing interest 
within the current applications in the bio-
nanotechnology field (Hu et al., 2007), on one way 
due to the enormous interest in obtaining highly 
reproducible and controlled ordered metal arrays 
for optical sensing-based devices (Farcau and 
Astilean, 2007), and on the other way, due to the 
unique and highly sensitive capability to detect 
and monitor trace amount of molecular species in 
complex biosystems.
The resultant SERS spectrum of a protein 
represents the point of interaction with metal, 
influenced by all the amino acids. To interpret 
this composite spectrum, it is necessary to have 
a fundamental understanding of the interactions 
of individual amino acids and peptides with metal 
substrates
Because the process in the development of 
new drugs is very important in elucidation to the 
interaction between the drug molecule and the 
target protein, we propose the vibrational Raman 
characterization of D-tryptophan, the adsorption 
manner to the silver metallic surfaces, to check the 
possibility to monitor using SERS spectroscopy.
MATERIALS AND METHODS  
Raman and SERS spectra were collected using 
a Raman microspectrometer (Horiba Jobin Yvon, 
model LabRam), equipped with 1800 grooves/
mm holographic gratings.
For the excitation, the 632.8 nm lines from a 
He-Ne laser from a diode laser were employed. 
The spectra were collected in the backscattering 
geometry using a microscope equipped with an 
Olympus LMPlanFL 50x or 10x objective with a 
spectral resolution of  2 cm-1.
The spectrally dispersed Raman signal was 
detected with a Peltier-cooled CCD camera, with 
16 bits dynamic range, size 1024 x 256 pixel. The 
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spectral data were analyzed using the LabSpec 
4.08 software.
The Surface-enhanced Raman scattering 
of aromatic acid (DL-Tryptophan) adsorbed on 
Ag colloidal particles have been obtained using 
citrate-reduces silver colloids at 10-4 moll-1 con-
cen tration prepared according to the literature 
(Lee, 1982) and the vibrational bands have been 
investigated in the spectral range of 180-1700 nm.
RESULTS AND DISCUSSION    
The vibrational fundamentals from the Raman spectrum, presented in Figure 1, were analy-
zed and assigned according to the available 
literature (Aliaga et al., 2009) in comparison with 
SERS spectra for same molecule Dl-tryptophan, 
respectively.
Surface plasmon resonance of the Ag collo idal 
nanoparticles was employed for the investigation of 
the adsorbed geometry and the functional groups 
involved in adsorption on the nanostructured Ag 
surface.
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Fig. 1. Raman (a) and SERS (b) spectra of 
D-Tryptophan, Excitation 632.8 nm.
The SERS spectrum of DL-Tryptophan is in-
creased in relative intensity by comparing with the 
Raman spectrum and the signal ratio is different 
(Fig. 1).
The most prominent features in the SERS 
spectra of all compounds are the strongly enhan-
ced peaks at about 930 and 1390 cm-1 due to the 
C-COO- stretching and COO- symmetric stretching 
vibrational modes, respectively. This is interpreted 
as suggesting that the above compounds are 
adsorbed on the Ag surface through the carboxylate 
group (Sang Kyu Kim et al., 1987).
CONCLUSION
Large differences as well as similarities in 
the band positions and relative intensities are ob-
served on passing from Raman to SERS spectra. 
SERS spectra of D-tryptophan species adsor-
bed on Ag colloidal particles respectively have 
been obtained and analyzed in conjunction to the 
vibrational Raman data.
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